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This unit is divided into two parts. The first part covers some trouble- 
shooting tips on different models of Caterpillar engines and equipment. 
The second part is a brief review of alternator operation. 



I — CATERPILLAR DIESEL ENGINE MAINTENANCE SUMMARY 

I ■ - p I, ■ I I ■■■ ■ I I I I III w t w * m tmmmmt 

SECTION A - TROUBLESHOOTING THE ENGINE ON 988, 

824, and 834 CAT LOADERS AND DOZERS 



EXCESSIVE BLACK EXHAUST SMOKE AND LACK OF POWER — If the 
air cleaner plunger rises to red when revving up the engine, change the 
air cleaner elements. Restriction should not exceed 18” of water with a 
gauge or manometer. 

Re -check the back pressure with the air pressure gauge or manometer 
after the filter elements have been changed. Restriction should be from 
3” to 6” on a new or washed filter element. 

LOW FUEL OIL PRESSURE --If pressure is low when the engine is 
running at full speed, check the primary fuel filter. If dirty, clean it 
and replace the element. 

Replace the secondary fuel filter elements and clean out the housing. 

Check the fuel pump by-pass for: 

a. Particles of dirt between the check valve 
and seat. 

b. Bad seat on the check valve. 

c. Spring for proper tension. 

d. Clogged fuel line. 

LOOSE OR FAULTY LINKAGE -- Depress throttle fully to bottom. 

Remove the governor control rod pin and check to see if the governor lever 
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goes to the full fuel position. If not, adjust the control rod. ^ 

NOTE : To make this check, the rack limiter plunger will have to be ; 

removed. The rack limiter will not taIIow the engine speed to exceed > J 

approximately 1150 rpm. | 

LOW OIL PRESSURE --If oil pressure is below 8 to 10 pounds, the 

s 

y* 

rack limiter will not allow the engine speed to exceed 850 rpm. 

Determine the cause of the low oil pressure. See manual for given engine. I 

FAULTY RACK LIMITER — Check for plugged air tube between the 

intake manifold and rack limiter diaphragm I 

F 

r 

I 

Check rack limiter diaphragm for leak by using a 24” long tube with 

^ * 

proper fittings. Connect the rack limiter and blow into the tube by mouth; , ; 

if there is an indication of leakage, replace the diaphragm. 2 

• < 

NO RESPONSE TO GOVERNOR — ENGINE RUNS AT ONLY ONE SPEED j 

AND MISSES — Determine which cylinder is missing, by loosening the 

fuel injector tube nuts (one at a time). A firing injector will produce a \ 

definite miss when you loosen the injector tube. 

- . } 

When there is no change in the running of the engine with the injector 

i 

tube loose, the injector is malfunctioning. Usually this is caused by a ? 

scored and frozen injection pump, freezing of the fuel rack or the fact 
that the injector is ”hung” at the uppermost travel of the plunger stroke. 

With this condition, there will be no.fuel being injected by this injector. \ 

This situation often is caused by contaminated fuel. ^ 

Replace faulty injector: 

• •• 

a. It will be necessary to use force to remove the i 

injector body from the plunger. Use extreme 
caution so as not to damage the fuel pump housing. 
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b. After removal, check the lifter yoke for excessive 
wear by installing new pump plunger and checking up 
and down play. If any play is present, replace the yoke 
and adjust to proper setting (refer to the service manual). 

c. Install new fuel injection pump; make sure plunger is 
properly timed to rack when installing. 



ENGINE SPEEDS UP BUT MISSES -- Follow these steps: 

1. Check for loose injection tube nut or broken injection 
tube. 

2. Loosen injection tube nuts (one at a time) to determine 
missing cylinder. 

3. Remove injection pump that is not firing. Check the 
lifter yoke adjustment and re -adjust if necessary. 

4. Install new injection pump (make sure plunger is 
properly timed to fuel rack). 

5. If engine still misses, remove hood, steam clean top 
of engine, remove valve and cam shaft housing cover 
and replace fuel injector valve assembly. 

6. At this time, before replacing valve and cam shaft 
housii>g cover, it is advisable to check the valve 
clearance and compression release clearance and clean 
if necessary. 

7. Start and bleed fuel systems. 



CHECKING TURBOCHARGER — Much has been said about the turbo- 
charger in past units. For one that is not operating properly, follow 
these steps: 

1. Accelerate engine and listen for noise (whine) of 
turbo as engine is slowing down. If this (whine) is 
not present, it is an indication that the turbo is faulty 
(inoperative) on 824 models - 4 cylinder engines. 

2. Check turbo by-pass valve, making sure that it is not 
stuck in the open position. 

3. Remove air ducts and check turbocharger rotor shaft 
bearings for excessive wear and play in rotor itself. 

If excessive, replace the turbocharger. 
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SECTION B - TROUBLESHOOTING THE CATERPILLAR D8 ENGINE 



The following represents a check list to use when locating difficulties that 
occur in Caterpillar D8 crawler tractors. 

ENGINE SMOKES BLACK AND SHOWS LACK OF POWER 

1. Check air induction tubing for restriction. 

2. Check air cleaner. 

3. Check turbocharger -- see manual. 

4. Check valves. 

Cause of excessive black smoke is too much fuel and 
lack of air. 



ENGINE SMOKES WHITE 

1. Check rack. 

2. Check nozzle. 

3. Check valve. 

4. Check lifter setting. 

Bad combustion such as bad valves, rings or worn 
liners can also cause this condition. 



TURBOC HAR GER 

1. Remove intake pipes and check end play with dial 
indicator — see manual for correct tolerance. 

2. If there is any sign of oil in compressor or turbine 
housing the turbo should be disassembled and checked. 



LOW OIL PRESSURE 

1. Check for faulty gauge. 

2. Remove oil filters, cut them open and inspect 
for metal or aluminum particles. Any particles 
found in the filter have to pass through the oil 
pump. 
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3. Check oil level. 

4. Check oil pump. 

LOW FUEL PRESSURE 

1. Check fuel filters. 

2. Check fuel gauge, 

3. Remove and clean by-pass valve. Also inspect for 
wear. Replace if valve shows any sign of wear. 

4. Loosen fuel line from tank to fuel pump and see if 
there is any restriction of fuel flow. 

5. Remove, disassemble and check fuel transfer pump. 



LOW POWER 



1. Check all items listed under the headings: 

- ENGINE SMOKES BLACK AND SHOWS LACK OF POWER 

- ENGINE SMOKES WHITE 

- LOW FUEL PRESSURE 

2. Remove and test all injector pumps and nozzles. 

3. Check lifter setting. 

4. Check fuel rack with a 3H1690. See rack index 
chart for correct setting. However, do not tamper 
with rack if this gauge is not available. The Cat 
fuel pump rack is adjusted in 1000th of an inch and 
therefore should not be moved unless the proper tools 
are available. 



1 .. 



II 

I 



ENGINE HAS UNUSUAL VIBRATIONS AT CERTAIN RPM*s 

1. Check vibration damper. This damper should be 
warm after operating a short time. A cold damper 
means it is ineffective. 

2. Check for a broken crankshaft. 

3. Check for loose or worn ”U” joint on master clutch 
output shaft or front ”U” joint if unit is equipped 
with front control. 



L. 
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SECTION C — TROUBLESHOOTING THE CATERPILLAR 

STARTING ENGINE 



Much has been said in past units about the Caterpillar starting engine. 

This section reviews some of the pertinent data about this engine, and 
outlines the troubleshooting procedure for different systems. 

GENERAL DESCRIPTION -- Caterpillar uses two basic starting engines 
for all applications. The smallest one is a 2-3/8” bore by a 2-3/8” stroke. 
This engine is used in all applications up to the 5. 4 diesel engine. The 
larger engine is a 3-5/8” bore x 4” stroke. This engine is used in all 
applications where the diesel engine has a 5. 4” bore and larger. Both 
engines are of independent lubricated, four cycle gasoline engine design. 

We will first review the smaller 2-3/8” bore and 2-3/8” stroke engine. 

This engine has a brake horsepower of 12 to 15 at 4, 500 rpm. The high 
idle is 5, 050 rpm at governed speed. The low idle is at 2, 250 rpm. 

This starting engine is made up of two piston assemblies driven by a 
crankshaft. The crankshaft is supported by two main bearings — one on 
each end. The connecting rods have bearing inserts, and oil pressure 
is supplied to them through the main bearing. The crankshaft also drives 
a gear, which in turn drives the camshaft which operates the push rods, 
rocker arms and valves. Each piston assembly is equipped with two 
rings, one compression top and bottom oil ring. Piston pin is of the 
floating type and therefore is not a press fit in the pistons. They are 
connected to the crankshaft with a lower bearing shell, which is held by 
two bolts and two nuts on each connecting rod. The torque on these nuts 
is quite critical; when installing new or used bolts and nuts on connecting 
rods you should consult your service manual for the proper torque. 

FUEL SYSTEM -- This engine uses a one gallon fuel tank. No fuel pump 
is used. It is a gravity flow to the carburetor. There is a shutoff valve 



- 6 - 



in the fuel line which should he shut off at all times except while the 
starting engine is running. The only fuel filters used on this engine are 
the ones used in the tank where there is a small screen, and a filter in 
the sediment bowl. The carburetor uses a dry type air element for 
filtration of intake air. It is a down-draft type with two adjustments. 

The small adjustment is used for idling and the large metering valve is 
used for all adjustments other than idling. 

ELECTRICAL SYSTEM — Electrical system on this engine consists of 
a 12 volt storage battery, a magneto, wiring and two spark plugs. 

The magneto is driven directly by the camshaft and consists of a trans- 
former, contact breaker, loader, condenser and distributor. When this 
unit is correctly timed to the engine it will deliver the right amount of 
spark at the correct time for firing. To time this magneto to the engine, 
you rotate the starting engine until No. 1 piston is at top dead center 
and then you align the X on the tang of the magneto with the X in the 
groove on the camshaft of the starting engine. Bolt the magneto securely 
to the block; after this there is no way to adjust the timing on this unit. 

The electric starter used on this engine is basically the same as all 12 
volt Delco starters used in automotive applications. 

LUBRICATION SYSTEM -- This engine has its own oil pump, using an 
independent lube system. Oil pressure at high idle should be not less 
than 40 psi. The pump is a gear type, driven directly by the crankshaft. 

It also is equipped with a pressure regulating valve which consists of a 
spring loaded ball held in place by a core plug and cotter key. The 
newer versions of this engine are equipped with a full flow oil filter. This 
oil filter has a by-pass valve located in the filter base. The oil capacity 
on this engine is 4 1/2 quarts. The oil pump supplies pressure oil to all 
moving parts of the engine and also to the transmission and clutch arrange- 
ment of this starting unit. 

STARTING ENGINE CLUTCH AND TRANSMISSION ARRANGEMENT — The 
clutch is an automotive type with pressure plate and two discs. It also is 
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equipped with a brake for stopping the starter pinion» Both controls are 
equipped by a single lever » The adjustment on this lever is critical 
(see operator’s manual tor correct adjustment). The clutch drives a 
starter pinion through an idler gear. The pinion is equipped with an 
automatic kick-out device and a one-way clutch to prevent overspeeding 
of the starting engine. There is no adjustment on the automatic kickout 
device. It is operated by centrifugal force. When the single lever on 
this unit is properly adjusted, the bendix or starter pinion should stay 
fully engaged until the diesel engine is running, then automatically retuim 
to neutral. 



TROUBLESHOOTING THE STARTING ENGINE ELECTRICAL SECTION — 
Engine will not turn over: 



1. Check battery and all battery connections. Check all 
wires leading to starter switch. Check starter to see 
if it will turn. 



2. Engine will turn over but will not fire. Remove and 
service spark plugs. Replace if necessary. Check 
timing on engine. There is no way for this engine to 
get out of time unless there has been a malfunction in 
the gear train or magneto. Check magneto for proper 
spark. To do this, you can leave No. 1 cylindjer sp^irk 
plug wire hooked to the spark plug. Remove spark plug 
from cylinder head and ground somewhere on the engine. 
Crank engine. You should see a small spark between the 
electrodes on the spark plug. If you have no spark to the 
plug, then trace back to the wiring. If wiring proves to be 
ok, then remove cap from magneto. Check points, con- 
denser and coil. To properly check the magneto, it is 
easier to remove from engine. Disassemble and make 
necessary repairs. The proper point gap on a magneto is 
.015”. 



TROUBLESHOOTING THE STARTING ENGINE CLUTCH AND TRANSMISSION 
ARRANGEMENT --If the starting engine will run but will not turn the 
diesel engine, proceed as follows: 



First check to see that diesel engine is not locked up. To do this, either 
turn diesel engine with fan or through the flywheel. If engine will then turn 
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- it is not locked up, and the tr ouble lies In the starting engine transmission 
' and clutch arrangements Check all linkages leading from pinion control 
lever on starting engine housings After this has been checked and has 
i ' been cleared; then check for proper clutch and brake adjustmentSs To 
do thiSy remove side panel on clutch housing. See service manual for 
proper clearances on clutch pressure plate fingers. 



SECTION D — REMOVING THE STARTING ENGINE FROM A 

CATERPILLAR 824 TRACTOR 



This section outlines the correct procedure for removing the starting 
engine from a CAT 824 tractor. For other CAT equipment, check the 
maintenance manual for differences in procedure. 
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REMOVAL — 

L Disconnect the ground cable at the battery. 

2. Drain the diesel engine cooling system. 

3. Remove the hood. 

4. Close the starting engine fuel shut-off valve. 

5. Drain the starting engine crankcase and remove 
the oil filter. 

6. Disconnect the crankcase drain hose. 

7. Disconnect the bracket which secures fuel block, 
and position the assembly where it will not interfere 
with the removal. 

8. Disconnect the terminal board (located inside the 
junction box from the tractor frame). 

9. Attach the lifting bracket, specially made for this 
operation, to the starting engine. 

10. Attach a hoist to lifting bracket that will support 
the engine weight, see Figure 1. (Approximate 
engine weight is 250 pounds) . 

11, Remove the engine mounting bolts and bolts that secure 
the transmission oil cooler to the starting engine. 
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Fig* 1 Removing starting engine 



12. Move the starting en^ne forward until pinion housing 
clears the diesel engine flywheel housing. 

13. Before re-installing the starting engine, be sure to 
replace all damaged gaskets and seals. 



SECTION E — TROUBLESHOOTING THE CATERPILLAR 

NO. 12 MOTOR GRADER 



INITIAL INSPECTION TIPS — To eliminate unnecessary disassembly of 
this piece of equipment, especially when the complaint is unsatisfactory 
operation of the motor grader controls, it is a must for the mechanic to 
inspect the linkage for bent members or for any obstruction that could 
interfere with movement of the linkage. The vulnerability of the linkage 
to falling rocks, and other foreign material, plus many connecting joints 
where wear can occur, makes it more probable that the source of trouble is 
external. 




] 
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Operate the implements and try to analyze the malfunction. Possible 
trouble sources can generally be eliminated by what you see and feeL 
The following chart (Table I) offers some guidance in troubleshooting the 
motor grader hydraulic controls. 
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THE POWER CONTROL SYSTEM 
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n — REVIEWING FACTS ABOUT ALTERNATORS 



SECTION A — OPERATION OF THE ALTERNATOR 



LOCATION -- The alternator is located on the upper left side of the 
engine. It is belt-driven from the engine fan pulley and supplies th^ 
electrical power. 

The alternator is a self -rectifying brushless unit with a built in regulator. 
The only terminals on the alternator are the output terminal (1) and a 
ground terminal (2) . The output terminal sometimes is referred to as the 
battery terminal, see Figure 2. 




l-Output terminal. 2-Ground terminal. 

gig . 2 Alternator 



OPERATION -“ When the rotor starts to turn, AC voltages are built up 
in the stator windings. The energy needed for the initial build up of 
voltage is provided by the permanently magnetized rotor core. This 
special core is required since the field winding is not energized when the 
rotor first begins to rotate. 
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AC voltages are impressed across the diodes marked (D“2), (D-3) and 
(D-4), see Figure 3, which produce a current flov; fiom the sta,tor windings 
through these diodes and then through the resistor (R-1), the diode (D-1), 
the transistor (TR-1) and on through the generator field winding to ground. 
When the alternator begins to operate and reaches a preset value, the other 
components in the regulator in effect turn TR-1 on and off, making IMs 
transistor either resistive or conductive. When it is resistive, it acts 
like open contact points and inserts high resistance into the alternator 
field circuit, thus cutting down generator voltage. As voltage falls, TR-1 
is turned on again and it becomes highly conductive. Just like closed contact 
points. The transistor action thus controls alternator voltage. 




Fig. 3 Wiring diagram (12 volt) 

Current returns to the stator windings through the rectifying diodes (D-5), 
(D-6) and (D-7). Thus, the stator windings supply current to the field 
winding and the field winding creates magnetism in the revolving rotor 
needed for full voltage build-up in the stator windings. The stator voltages 
are then rectified to a DC voltage by six diodes marked (D-5) through (D-10). 

The DC voltage appears at the output or "BAT" terminal on the alternator 
and the alternator then supplies DC or direct current to charge the battery 
and operate the accessories. 



The value of the DC voltage output is determined by the amount of current 
flowing in the field winding. The field current is controlled by various 
components in the regulator which act together to cause transistor (TR-1) 
to turn on and off the field current, as previously explained, 

A by-pass diode (D-11) is provided to prevent damage to the rectifying 
unit upon accidental reversal of battery current. On some later models, 
the four step voltage resistors (R-2) are eliminated and voltage adjustment 
is made with a potentiometer alone. (Figure 4 shows a schematic of the 
24 volt alternator circuit). 




Fig. 4 Wiring diagram (24 volts) 

CAUTION — Do not attempt to polarize alternator, and if at all possible 
do not make or break any alternator connections with the alternator 
operating. Before using booster cables to start a machine, disconnect 
the alternator output terminal lead. Remove all unneicessary load from 
the circuit and take care not to accidentally short between ground and 
output components when reconnecting terminal lead. Making or breaking 
an alternator connection with a heavy load on the circuit will sometimes 
result in regulator damage. Always be ABSOLUTELY SURE that the 
battery ground polarity and the charging system polarity are the same 
when installing a battery. If a battery is hooked up backwards, it is 
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directly shorted across the alternator diodes. The hii current flow can 
damage the diodes and even burn up the wiring harness. If the battery 
post identification is not obvious, use a voltmeter across the posts to 
identify their polarity. DO NOT polarize an alternator. The reason a 
DC generator is polarized is to excite the generator field to insure that 
the generator and the battery will have the same polarity. 



T 



Since the alternator develops voltage of both polarities, which the diodes 
automatically rectify, there is no need to polarize an alternator. In fact, 
damage to the alternator, regulator or circuits may result from an attempt 
to polarize the alternator. NEVER short across or ground any of the 
terminals on either the alternator or the regulator. Care should be exercised 
when working in the engine compartment to avoid accidental shorting of the 
alternator or regulator terminals, either accidentally or deliberately. 



DO NOT operate an alternator on an open circuit. Operating the alternator 
while it is not connected to a battery or to any electrical load will' cause 
the voltage to be extremely high. This high voltage may damage the diodes 
or other components. 



1 ' 

1 . 



The booster battery MUST BE correctly connected. When a booster battery 
is used to assist in engine starting (or for any other reason), it must be 
connected to the slave battery in proper polarity to prevent damage to the 
diodes and other components. The positive cable must be connected to 
the slave battery positive terminal and negative cable from the booster 
battery must be connected to the slave battery negative ternpiinal. In other 
words, positive -to-positive and negative -to-negative. 



CAUTION: Always connect the cables to the slave battery first, then to 
the booster. A spark jumping over a run-down battery can cause an 
explosion of the hydrogen gas that has accumulated. 

Battery charger MUST BE correctly connected. When charging a battery, 
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disconnect the battery cables before connecting the charger leads to 
the battery to prevent possible damage to the alternator. A fast battery 
charger should never be used as a booster for starting the engine equipped 
with an alternator. 

ALWAYS disconnect the battery ground cable before replacing or servicing 
electrical units. 



SECTION B — ALTERNATOR TESTING AND ADJUSTING 



Trouble in the electrical system usually will be indicated by one of two 
conditions — an undercharged battery or an overcharged battery. Either 
can result from an improper voltage regulator setting, or from a defective 
battery The battery should be checked first, to insure it is not defective, 
before checking the charging alternator. 

NOTE: For correct initial voltage regulator setting, refer to the CAT 
manual. •. 

;! CHECKING ALTERNATOR OUTPUT WITHOUT REGULATOR IN CIRCUIT — 

(Shown in Figure 5) . CAUTION: Do not allow the voltage to exceed the 
recommended regulator voltage setting listed in the CAT manual, 

I 

NOTE: If the voltage setting is not steady, or if it cannot be adjusted to 
a value reasonably close to the listed specifications, trouble in the 
alternator or regulator components is indicated. See Shop Manual for 
details and specifications. 

■ Ohmmeter readings vary considerably when checking diodes; however, 

i 

a good diode will give one very low reading and one very high reading. 
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1-Iumper lead. 2-Voltmeter. 3-Ammeter. 4-Carbon pile. 
5-Field wire (red). B-Charging alternator. 7-Output ter- 
minal. 8-Ground terminal. 9-Battery. 



Fig. 5 Testing schematic 
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When replacing a diode, make sure the polarity of the new diode matches 

1 

the polarity of the old diode. Diode cases are marked with either a ■ 

plus or a minus to identify the polarity of the case. Negative (-) diodes 
have right hand threads and positive (+) diodes have left hand threads. 

Since diodes have pipe threads, the depth of penetration may vary from { 

one diode to another. Tighten to the torque value given in the specifications. 
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DroACTOR PLATES FOR AM 1-30D 
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JUR INDUCTION AND EXHAUST SYSTEM (SCHEMATIC) 
l-Aft«rcooI«r. 2-Wat«r line*. 3-InI*t manifold. 4-Turbocharger impeller. 5-Exhauit mani- 
iold. S-Air preiiure ratio control regulator. 7-Line (inlet manifold pwesure). 8-Line 
(impeller inlet preMure). 9-Bypa<3a valve. 10-Turbocharger turbine. 11-Exhauet bypoM 

tube. 



Plate I Air induction and exhaust system. 
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INTRODUCTION 




1- Supply tank. 

2- Return line. 

3- Bypass valve. 

4- Pressure gauge. 



FLOW OF FUEL (SCHEMATIC) 



5- Fuel filter. 

6- Fuel injection line. 

7- Fuel injection nozzle. 

8- Air bleed manifold. 



9-Fuel manifold. 

10- Supply line. 

11- Air bleed passage. 

12- Air vent valve. 



13- Vent line. 

14- Primary filter. 

15- Priming pump. 

16- Transfer pump. 



Fig. 1 Flow of fuel through a six cylinder CAT. 



Plate II Flow of fuel. 
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1-Mark on engine drive. 2-Mark on magneto drive. 



Plate III Matching up magneto. 
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.SU.VMVIIIZING CATl'im iLUU KNOINK.S 



liiimnii i:mrineprin«>: .Viiiii. state Dept, of Kd. 

liiPtitiite Vocational Kducntion 



i ropp A I Ctipcl> to pee that timer is (.i''F 



This film lesson is hasically a review of the 
previous nine text units and film lessons on 
Caterpillar engines and equipment. Questions 
will he ashed tliat you should have little 
difficulty in ansverinj;. However, if yon 
miss the questions, corrective frames are 
?iven. Head every frame carefully and thinh 
before answerinsf. 



Press A ^ 
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In our Ptiidy of Cat engines, we found that the 
;>ir intill. p and exhaust system was very similar 
In other diesel ene;ines. Cne thing that is 
notire:i >ly different is that CAT engines are 
1 ! 'inlly eniiippod witli . 
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af for 


coolers 




tur lochargcrs 
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ciiargers 
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No. An after cooler, or heat exchanger as it 
is sometimes called, is standard equipment on 
the CAT engines. The Cummins engine has a 
similar device tliat performs the same function. 
The answer we want Iiere is that CAT engines 
usually are equipped with turhocliargers . 
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''O. Tnrhophargers iP the answer. CAT engines 
•ire rarely found witli puperchar.gerp, just 
•ifl (,.v en<rinep are rarely found with turho- 
ehargprp. Most CAT engines are tiir'Torharged. 
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OK. Turbochargers usually are standard 
equipment on CAT en.gines. The speed of the 
tur locliargers on CAT engines is controlled iy 
restricting tlie ( 1 ) whereas on Ciumnins 
engines, s])eed is controlled >y restricting 



the 
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^ A. 


(1) impeller 


(2) tur fine 
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7 n. 


(1) fuel 


(2) air 
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(1) air 


(2) fuel 
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No. Vou said restricting the impeller on 
C.IT engines controls the speed; this is 
incorrect. CAT controls the air (exhaust) 
through a by-passing arrangement which controls 
the speed of the turbine. Cummins, on the 
other hand, controls the flow of fuel. 

However, the same end result is accomplished. 
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No, You have it turned around. 



CiVT controls the turhocharger speed througli 
hy-passing exhaust air around tlie impeller. 

Cummins controls the speed >y restricting fuel 
to the injectors. 



Press A 
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<-F. Tiiriorli.'iraed eni^ines are equi|>ped with 
after ncvolcri? (heat excliancers) for the 
piirjiopft of 

^ A. romproePinir the air 
^ H, additional filterincr of tli© air 
fO^’» wither A or B 
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No. An After cooler (heat exchaiu;er) on a 
tur »ociiar«e»l entwine iP not upeU for conjiroRPinir 
the air or for n(h)ition»l filterlau. It 
Horves to cool the heated air, ivlilch fias 
oom|trepprd »y the icipeller in hot ure.ittirr, 
and to lieat it in rold woiithor. 
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'.riihrr oc’i'iprePPin'r tfir .:ir, nor adiUiiona! • 



// 



I'llterini? of.flie :.lr in the pnr|K>ne of tlie • 
ftiT cooler. It iP lined to cool the 
ooriurc.--.«oil rsir in hot we- tlior, or he.;t it in 
M*!:' v,T. lher. 

ni ''at ericJnep, heatJnc; nml cooUnt; of the 
• ir iP JTOoinpllPhml 't y ^ ^ 

//a, riip oil pypteni 

M, the coni ins: eyetem 

\\ neither A or B ' 
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H . f'oolant circnlntintj tiiroiiffii the element 
l•elillce■l or inorci’.pcp the air temperature helni? 
forml into the intal-e valvea. The reason 
this air is hot and hap to le cooled iP due 

to ^ . I . I . . I - - j - ■ 

1 2) ** a iporption from the startinir 

emrine exhaupt 

, comprepplni? air matee it hotter 

liJf'. tlie venturi principle set up hy 
'7 the liitnhe vnlvep 






No, Tito nnpwor we want here is: the air is 
lioated tliroush compression hy the impeller 
nctioii. This condition, if left imeheohed, 
would defeat the purpose of the tiirhocharser; 
Monce, the air must he cooled. 



Press A 
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If you said it w‘«* the oil .synteji or tlial it 
was iieitlicr the ofl' of’ ciioHii!! syslom, yon 
are J[ncorrcot. 

U IP the coolant lelnir circulated throus'i 
the cooler that does the joh. 
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No. The exliniipt from the start inq: emrine only 
heats the intnhe manifold air in tho initial 
startinc of tho diesel, (nee it is runnlmr 
the start iiie emrino is shut down. 

The correct -mswer is:' when air is noinpressed, 
as it is hy the impeller nriion, it iretp hot; 
lioiioe the purjiose of the after cooler. 
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(:K. The nir must ie cooled to the riqlit 
density so that tlie maximum efficienoy of the 
extra amount of nir heinq forced into the 
cylinders does its ,iob, Hememhor, we said 
when air is compressed such as it is ly tho 
impeller, it sets hot. \iflien air is hot it 
is less dense than it is when cool, hence, 
the after cooler. 
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.•ncii Imp men said a )oiit air cleaners 

ler.miiP Clean air is tlie most imjiortant factor 
in i eppuio: diesel engines mnninc efficiently. 

Tiere lire some air cleaners, on tiie market 
trx.ay, t.int are uiiinue counarod to the 
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opnvpTitiona I tyi'cs, in t lai tiiey, 



i arc caiia lie of rer.ioviii!;’ i.iore diisl from 

5 ' l :e air 

^ 7 d. c.m irc iO!u?er without a filter elomrnt 
ciianae 

C. iitiliT'e tlie exfiaust to remove duet 



!: 
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Xo, All filters of p,j»)iroxl«:»ately the same 
size cpn remove a tout the same amount of dnsl, 
and all of tliem need a filter cartridge change 
amnt the same time, lut some cleanciP ifjve a 
unique feature in tliat they remove dust 
particles from the air cleaner liousimr »y 
util izi.no: the exhaust, 
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i!.. Tliroiiirh tlin venluri princjjilo of suction, 
thipl ,inrficlpp arc drawl from tfie dust tin *y 
fip •!«})irntor altachmcnl , 

la our study of t le CAT cnaine we learned Ihut 
■ 'PIT is a priority valve. This va 1 v e 

. .... ■ ■* 

iQ .. rr'v lates Hie amouni of oil flowin': to 
vricais PM:rinp coi:'!ioiients 

3-0 '• PiMifs only filtered oil to flow fiirou'Tli 
i ( 

5l . < Pii'y after tie tnr mehariier has 

oil 
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(9 



No. This viilve proTides a stop to the oil flow 
throughput tho engine until the turbocharger 
has hepii luhripatod. It is a safety device to 
protect the turbochargor hearings. It opens 
oply after these bearings are lubricated. 



Press k ^ t 



>1 



2<D 



Z/ 



I 

1 



?«o. 'then the engine is first started, uti- 
filtered oil is forced to tlie turbocharger 
i»<*ariiigs. 'Tlien the turbocharger has oil, 
tiiPii the valves open and oil is circulated 
throughout the engine. 



Press A 



2-/ 



I’, The I'Viority vo/vo cusiiy imvo ipp’i 

nai'iRil n safety valve for Hip fur iro'uir'ror 
'marl tvs. 

The series nod 't Cat’eu'rine is imi .no j*i I'l. t 
i I is e -ui one ’ 

' ■■ — I .1 .-II , , II I. ■ ■ ■ 

zt A, with valve rot.ilors 

n, without valve rocKer arms 

13 C, with indfimndpul ly driven overheat: 

camshafts i 



T-Z' 



\i^. V' vp rotators are common to all CAT 
ent'-iiips. As yon will recall, tiie mechanism 
poii'-i^l'i of five S'prines and five steel lalls 
v*'jc’i rolato the valves approximately 50 
,’or-rocs every time they are lifted from the 
vn v'^' seats. Try this quest i oh again. 
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Press A 



zV 



23 



No. You are only partially correct in saying 
that there are two overhead cams but they are 
n <B}t independently driven. Only one is driven 
by tho gear train, which in turn drives the 
pther one. The correct answer is: the CAT 
.V and B iQodel engines do not have valve 
rocker arms (bridges). The camshaft lobes 
are in direct contact with the can followers. 
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tK. The cfunshaft lo‘>es are in direct contact 
with the can followers. 

Trou'>l(^ 8 h(poting tlie air system. Duo to the 
position of the air pressure ratio control 
regulator, (see if valve should 

)e stud*' ope n ^ » 

A. the turbine might overspeed 
the engine would be sluggish 



I S ! 






You have answered one or more of the questions 
in this last sequence of material incorrectly, 
iiefore going on, review this part again. 

Read carefully and tal.e your time in answering. 






l: 
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Vr. Tool, at Hate,,!; If ( 9 ) ip open, the 
oxhiMjst gases tviH '»y*pass the turbine wheel, 
ti£)t cause it to overspeed. If this happens, 
t.'ie cTc-ine would lad. power and would smole. 



1 
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Z7 

Cl', The exhaust gases would le bytipassing the 
turbine, should the valvp he stud; open, Cliod. 
the OAT maintenance manna), for proper servicirur 
procedures of this valve. 

Cn the tur!)odiarger, there is no Wiiy to 
inspect tiie bearing condition without dls- 
assein »ling it, 

^ A, True 
<2 ^ R. l'’also 

2 






bo. You are incorrect, The bearing condition 
c.u) >c ciipc’ cd »y inspecting to see if the 
nir'inc or irpciler wheels liave >een ri>l»bi;ig 
.v- iiri-jf t!ic liirbocliarger honsirig. 
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IK. I.et's review some importunl. point s r.bout 
tl!C CAT fuel sj’slen, 

lletween the fuel transfer pump and tiie spring 
loaded »y-pass valve, a.mroxiinatel v 
pounds pressure is maintained in fuel filter 
housing and fuel infection pump housing. 

Sc.\, n 

It. 2500 

2 



1 1 



:p 



, ' puroximatcly .2^) pounds pressure is main- 

la iued ly tliese two components. The higli 
prossiire needed to force fuel into the 
cylinders is provided »y the . 

2f A. spray injectors 
sz R, multi -piston fuel pump 
3 f c:. K)th A and U 



/ 



No. 



tn CAT engines it is action of llie fuel 
pnmp t licit produces the high pressure necessary 
to force fuel into the cylinder. The nozzle ' 
is only a dispenser and a mpans of oitaining 
t'le correct fuel supiily pattern. 
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<1 , ictiia .1 i'iet,ori»j; of I’M®! A® <IO|IO liv 
llio i iioveiiiont of tl»® pluoijtof® its 

tl*e fnol niiriTtp, 

rotiVtAoii'il 

>». vortical 

i.o(f.^nr ■» or li 



No^ Vertical mptiqi) of the plunirers servcp 
to compress the fool tliat ie trappert in the 
ffroovo pr scroll of the pluiifrer. Tlie 
rotation Is tiie action that nccompiishes the 
meter lot;* 
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"erreet. ^^ '^n'te ^11 shows n scliematlp of a 

I' lev system in a sijt cylinder <UT cnorine* 
V niio i late H p:’reftil ly. ihic!i of the 
“oMnivni"- corjKinentK are part of the simply 
i('«- <*!' systert'i 



3 ^ 

3 h 

2 ^ 



1 , 1 . am! ! t 
r- am! 
am! 
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!^ 0 » Jtemenner, all components from the supply 
tnni to t!ie fuel pnrip are part of the supply 
side of the system, Here the pressure is 
approximately :»r» J’la or less, tiice it enters 
the pump ;>|nnirers it Is in the fuel in, lection 
side of the system^ The fuel in, lection no/'/.le< 
and linos are nart of the in.ieclion system. 
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h, false 
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Ne, The r'lisn’er to this is true. A fnult> 
f'»ri transfer pump is one of a niim »er of 
t!>in'fs that ermUl eaiise tius low pressure 
indication. < tlier® are: an empty fiie! tan', 
clonrwd fillers, dirt under tiie ijaiass vaive, 
or an open vent valve, 



iress 



3 r 
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• ' . Tftere rc oilier nalfnnetions that cpiild 
e M.;o . !ow :>ressitrc indieatiop, nit it could 
:• r'.ully trmisfer punp. 

If fie pressure -jii'to falls had. tf)wa.rd the 
'oi; r. mre 'rad.iia i f,i', il is usually a »im 
»!':■! the 

' I I '*' n 'P 



HO i. filters are rloitoed 
39 =. fuel tan' is ©maty 
39 hy-iKiss valve is stue! 



t 
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No, If either of these two lliin''s happened r- 
the fuel tanl was emptyin'r, or tiic iy-|.ass 
Vplvo was stud »— there would he a sliaru 
dro»» of the needle on the prespnre jrau'ce. 

\ ffrartual drop would indicate tiie fuel filler.® 
are cIoer.?cd, 
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tK. Before movinc: on to the injection nide of 
ti'ie fuel system, let's review tlie three 
iriportnnt maintcimce rules a')out the supply 
side, 

iiirstf every [30 hours of service, drain tlie 
fi'ier hoiisin.": to remove .asswnulotions of 
sediment and moisture,. Before inslal liurr nev/ 
filter elements, always druin and flush the 
fi Iter JiOMsin"’. 



I re'ss 






■pi 






aecond, never open the fuel filter housinfi 
iiniess fuel filter elements arc to he changed. 
The fuel filter caut;e, as mentioned earlier, js 
the best method, of telling if the filters need 
chanaincc nothing is crained >y lool-ina at the 
filters, Cpenina the filter housinr; for o 
visual died only increases the possi dlity of 
cettin." dirt into the system. 

Third , always clean tlie filter housin'? cover 
finer around the edaes of the aasl.et joint iiefore 
it is removed to install new filter elements. 
This prevents dirt from droppinir into the'filter 
housin!? when the oover is removed, 

1 ress <V 















i <‘T 11 N . 111 ! (K Till; FUHL .sYrfTKM — There are 
I wo •■’isriuet fnnr lions t'rt the fuel pump 
'orr< rns; it (|^ and ( | 2 | ) 

Hie l‘iie!. 



(I) iraiisfers 
(1) meters 



(B) pressurizes 
( 2 ) pressurizes 



I : 



,i>o. The transfer pump moves the fuel tiiroiurli 
the system to the fuel pm:i;i. 

You are rirrlit ahoiit it prcssiiriziiu' (lie fuel. 
I ress A 






■,r.»i r-ve . !p.*v('ie. one or luore of the nuostions 
■j I ii« ■yf.^.i riirr i iiofirrect ly, llr%'iew' tliis 
I > once more and re id earefiilly. Tal e your 
!) .<• !'■ .-iisweri iiw I lie (jiiestions. 



Z 1 



V 



(^. T!ie um.iii motors the :>mount of fuel, I hen 
nressiirizer- ii. 



TIio prossurizi UT of the fuel 



Jdl 



v:*rjfr 



due 


to the ( !) 


on the (p) 






( 1 ) ran 


(!’) teet.‘i 


V>) fuel r. c 


y/"- 


( 1 ) oaiuiot 


( 2 ) lo'ies 


(T) e.irs'u ft 




( 1 ) ran 


( 2 ) movement 


([ 3 ) tlircl f !e 



^6 



n. The ulMurrer stro’e is fixed ly movement 
rr (lie oar lo'ies. Thus, any fuel trapped within 
I .e =:rioll or liolix ciits on tiie plmi'rers will 
'i»* nrossuri J^ed tlie same amount on everj' strohe. 



• ross 






^7 



( I' . The nrossiirizin'j: is fixed ly tar lo!)es 
from tlio oaiiisliaft novim? tlic ’Hiuirrors up : iid 
dowi, Aliy fuel trnniied in tlie pjimrer is 
always pressurize'’ tlie same imount , 

rncli plniu'er cylinder Ii.as a clioci- valve loc.nt 
at tliR top of the oiuii]) lody. The nurpose of 
tliis valve is to 



ed 



V2-A. 



vent tlie cylinder of trapped air 
allow fuel (.0 leave t!io cylinder 
heep the fuel lines filled with fuel 
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Xo. This died valve (sometimes referred to 
as the delivery valve) keeps the fuel line 
'letween tlie pump and spray nozzle fulV Qf - 
f ugI ett ctl 1 tiWGS# 

Press A M ^ 



FILM NO, u/i/^o 



yf 



Coyreet, Tlie fuel lines are kept full to keep 
the pump from refilling them on each pumpinr 
stroke. 

The nozzle and body of the spray nozzles should 
he assembled only finder ti«»ht because 

I. T - 

A. torquln? is done after complete nsseiilily 
D. there must he a clearance left 
C. this is required for the popping test 






SO 



s / 



',o. Tl’esc nozzles must he assemhled only 
fiiuror titiit so a clearance ivill he left for 
fuel to enter the nozzle assemhly from the 
r.-^vo *ody. 
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No, The poppins test has nothina' to do with 
assem!)ly of these nozzles. There must he a 
clearance letween the tlireads (wliich are 
coarse) to allow fuel to enter the nozzie 
assemhly from the valve body. 
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<1.. I,et's discuss some facts about fuel 
li"!in«; controls . 



i!ie t’AT speed sensinfr variable timinn: un. t is 
r'cvice that retards fuel in;jection until the 
nipton has leen raised to a certain point in 
the diesel engine cylinder. 



True 



s'V j 

Q2 "• 






No. The speed sensing variable timing unit 
does retard fuel injection until the piston 
has risen further in the cylinder, thereby 
increasing compression pressure and also 
increasing heat for ignition at the time of 
injection. 



Press A 






c^( 



(I\. iltis unit "reatly aids in startinsi: the 
engine because, if fuel is injected late, the 
coi'Mirepsion pressure has risen and also the 
lieat is at a h idler level. 



Pad- hiinite r — The rad; limiter is a device 
that Cat uses to 



S5a. limit tlie possibility of overspeediiiff 
. the ensrine 

vS&:i. limit the fuel rack movement until 
^ sufficient comhustion can occur 

stop the fuel rack at low idle to 
prevent entrinc from dying 



: ( 






Xo. You are incorrect. Both the high speed 
and low speed of the CAT engine are controlled 
hy the governor. The rad limiter is a device 
whidi operates on manifold pressure. It 
limits fuel rack movement until sufficient 
pressure has milt up in the inlet manifold 
to furnish good combustion. 



Press A 
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OK, The rack limiter operates much ^e saiiie 
Airay as tlie aneroid control on the Cummins 
ennpne. It will not reduce engine PO]![®F 
rate of acceleration if adjusted properly. 

In summarizing the CAT fuel 

review some important maintenance tips. 

(1) Uo not remove the injection ’’ozzles, or 
any paVts of the fuel system until all 
otfier Tinssi )ilities are ciiecued. . 
Unneoessary removal of tiiese components 
only increases the jjossi »ility of dirt 
enter! UfT t!ie system. 
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As previously mentioned, the fuel lines runninc 
from the pump to the injector nozzles are the 
same len(;th. It is important that these lines 
do not hecome hent or dented in any way which 
could cause a restriction in fuel flow. 

Dama«;ed lines should he r eplaced in sets, ho 
not try to hend one to fTft 

Use clean fuel avid Keep it clean by chanc^ina 

filters regularly. Always drain and flush 

the f i Iter hotisin^R lefore insertini? new filters. 

Always keep the ftiel tanl> full, when possible, 
to prevent moisture accumulation. 
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OAT Coolirifr system — The CAT em?ine coolina; 
sjstci'i, like most diesels today, has a 
•>roRPurj zed coolina s' stem. There are two 
vor-sons for this, tne reason is 



faO force the coolant into hard-to-reach 

places .-.nd l-oep corrosion to a minimum 

(q I ", force any entrapped air away from the 
* eyiiniler ‘iloc! 

)t(S> 



Yoti missed one or more of the rpiestions in 
this sequence. Ueview it ni;ain. Head care- 
fully and take your time before answcrin!r. 



Tress 









■(. ‘"nolaiit ef'n!d rc.icii all areas witiiont 
• II nsle'" t'-iii": ftressnrizei! ; and jiresstirized 
do not aid in i oepiii'r the corrosion 
douTi. The answer we want here is tliat 
••resvMirizod systems help force entrapped air 
to file bi'diest points ifi t lie system, where it 
e ,n !ie removed. 



re.= ~ 



lo ( 
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(K, Iressurized systems fiel]) remove entrap;>ed 
air from critical parts of the enirine tlint 
cruid ennse hot spots if air came letween t!ie 
coolant and the surface. 

Anntiier reason for nressnrized coo'. in." systems, 
partieularlj' for those vo'iicles tfiat operate 
at critical onirles, is. prevention of coolant 
loss on a downhill operation. 

As we learned earlier, sjiecial attention must 
be "iven to coolinir systems in cold weather, 
even more so in extreme cold weather. The 
rifflit mixture of ethylene irlycol ( permanriif 
anti-freeze) and water must he used for s..fe 
oiveration. Tor extreme cold weather (,10 decrees 
and )olow) nnre etbvlcne "lycel should te used 
in t le cool ill" system. This statement is . 

A. True &3 II. False 4 






'.o. Yon are incorrect, nire ethylene clycol 
freezes about 10 dojrrees aliove zero. The 
solution must he made np of 50 i:’> water and 130,5 
ethylene "lycol. Tliis solution is freed to 
n’vproxii".Tlely de'rree.s lelow zero. 
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tk. Let's tall 'ont maintainin." tlie enoliii" 
system. Cnmnonents of Ibe cooliii" system that 
must he inspected and maintained re'nilarly are: 

1. had ini or - the radiator must le 'ree of 
ohst ructions and lent fins. These two 
conditions will limit the effectiveness 
of the cool in" system. 

-• Kan lelt s - Tan belts can ncitlier le too 
ti'"lit 6r“too loose. Loose lelts slip, 
whereas overt i clitened lelts can damace 
pulley bearinas. Also, make sure the 
lelts are not arreasy. Inspect them 
reirnlarly. 
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r 'Oienever tlie cooling system is to le 
Jrained, ')e sjara all tlie drain cools are open, 
rranped coolant ancT sed iment remaining in the 
engine can only caitse problems later. 

Adding coolant ^ Riany a cylinder head has ')een 
cracKed '»y 'adding cold water to a hot engine. 
Tlie reason this happens is! 









immediate contact of cold water to hot, 
produces steam causing expansion 

adding cold water maJ»es metal expand too 
rapidly ^ 

adding water males metal contract 
too rapidly 






(0 (0 



Vo, Yoir are incorrect. It is the opposite 
way around. Adding cold water to hot metal 
i..il.ea the metal contract, not expand. Too 
rn|»jd :t nnntraction of the inetal can cracl* it. 
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No. Steam within the engine is caused by 
shi.oting the engine down when it is hot. 

The water cannot circulate while gradual 
cooling occurs in the engine parts, hence 
steam is produced. Try. this question again, 



I'ress A 
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th. Adding cold water to a hot engine is a 
)ad practice. If it is a isolntely necessary 
to do tills, allow the engine to idle, and add 
the coolant slowly. Rapid contraction of 
metal can cause severe cracling. 

(iveyheat i ng comnlai^nt - llfhen an operator 
cbmplairis tha t the vehi cl o is overheating, a 
smart mechanic would first ; 



L^X, checlv for scale deposits around tie 
cylinder liners 

n. change the tlierrnostats 

^ 0, Chech coolant level, then checi* with an 
accurate thermometer 






Vn. Moth chechlng for scale and changing 
f herwFtats involve a lot of worh that may 
not lo tlio pro >lem at all. A good mechanic 
will use a methodical ajipronch to any pro »lem, 
111 tiis rase, lie will chech wliat he can with- 
out removing any components. 
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(K, The coolant level may be low or it nay le 
a faulty gauge giving the operator a false' 
reading. Itememier, use a methodical apiironoh 
to troubleshooting. Remove componoMts as c 
last resort. 

CAT I'oney engine - the Caterpillar st.-.rting 

engines are indeitendoritly (1) . (::) 

cycle gasoline engines used lor sFartlng t.Iip 
diesel engine. 



70 A. (1) moled (2) four 
7/ II. (1) lubricated (2) four 
yOC. (1) lubricated (2) two 



7<P 



No. Yon are inc orrect. The Cat engine is 
independently lubricated r«d is a four cycle 
engi ne. 



7/ 
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(K. Cat mal.es two starting engines. The 
smallest is 2 3/8" lore with a 2 5/8'' stroke. 
This engine is used on all applications np 
to tlie 5»d diesel engine. Tlie larger engine is 
a 3, 5/8" bore with a d" strohe. Roth engines 
are independently lubricated, having their own 
oil pumps. Cooling is accomplished yy using 
t!io diesel cooling system. 
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Neither engine has a fuel pump. There is no 
need for one tecaua e , , i 

73 pumped to it from the diesel 

' fuel inwip 

it has a gravity flow arrangement 

7*f C, fuel is under air pressure 



fili N9. 

# 

7S 



No, You are inc orrect. Fuel is not pumped 
from tl)e diesel fuel pump. This is a gasoline 
engine and does not operate on diesel fuel. 

The correct answer is: it has a gravity flow 
arrangement to the cor'iuretor. 
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No, 



T!ie fuel (gasoline) is not under pressure, 
p engine has n gravity f 1 oV arrangeme nt 
lo the enruiretor, wliioh yieriiiits the engine 
to run ront Jnuoualy, as long as tlie fuel 

1nPt», 
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OK, There is a gravity flow arrangement which 
allows fuel to flow to the carburetor as long 
as the fuel lasts. The fuel line has a shut- 
off valve which should be closed when the 
engine is not running. 

The carburetor is of the down-draft type with 
two adjustments. The small adjustment is used 
for idling; the large metering valve is used 
for all other adjustments other than idling. 



Press C 
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! loptrionl -yptor - The re Imp leen iniicli 
I'lpnippjroi ft tout tlio pleotrlcnl system of 
t lis engine, I.el’s see how mucli wn imtieratnnd 

: Ktlit. il, 



' T '!ii':iielo is n dovioe used for. 

77 A, pliirtiivr tlie engine 






'• liniitinir ti>e fiwil 
It </'. ft iji'iiiig ad j list merit 



No, Yon are incorrect. The engine is started 
ty 0 tattery, or other moans. The magneto 
is used tr siipitly the sparK pings with the* 
oorreot amount of sport;, nt t!ie right time, 
to eiin tie the engine to fire. 
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’>e. Ion arc iUioorroot. The mitgneto is not 
a fimiii"- adjustment. It must ho timed to 
ihp engine, however, for the engine to fire 
••orrectly, hecanse it furnishes the right 
;!!!onrit of sparKs to the sporl. jtlngs to enaile 
1 le engine to fire. 
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(Is, The magneto supplies electrical spnrK to 
the siinrU pings to onn tie firing of tlie engine. 

It is of vital importance that tlie, magneto te 
in perfect time with the camshaft rotation. To 
do tills, rotate the engine until No. 1 piston 
is at top dead center. Then align the .V (see 
ijate HI) on the tang of the magneto with liio 
A in the groove on the starting engine camsliaft. 
After aligning is correct, holt them together; 
after tills there. is no way to alter tlie timing. 
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The magneto rotates at ajiproximtely _ 
sjieed as tlie oranl.shaft and (2) sueed of 
• tlie camshaft in this startinc eiujine. 



ill- 



A. 
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(1) 


t!ie sa.me 


(2) 


(1) 


half 


(2) 


(1) 


half 


(2) 
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No, You are incorrect. The mac^neto rotates 
r»t hal f Sliced with the cranl shaft, and at tlie 
snme speed as tlie camshaft which is the 
iiiairneto's drivin*!: force. 
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(!. (11 J‘(Mir oj'oio engines, mirnetos rotate 

•1 hair s.ieed of the cranl shaft and tiie same 
speed of the eans'iaf I , tlie latter leinsc tiie 
maffiK'io' .« drivin'’: force, 

'‘eirMiihilations, you have completed the 
!n‘»t fi M" ('ll the “tiidj" Of Caterpillar 

iK'fs. 
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You have failed to answer all tlio ijnfistions 
correctly in this last sciiuence of lotcria:, 
I lease review tiie last feiy frames airain. 

Head carefully and tahe your time lefore 
answerinjr. 
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REMOVING STARTING ENGINE 
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INSTRUC TOE’S GUIDii 



Title of Unit; I - CATERPILLAR DIESEL ENGRCE MAINTENANCE AM 1-30 

SUMMARY 

II - REVIEWING FACTS ABOUT ALTERNATORS 
OBJECTIVES for this Unit: 

1. To wind up the ten units on Caterpillar equipment by discussing 
troubleshooting; what to look for when the equipment acts a 
certain way — such as black smoke, no response to governor, 
etc. 

2. To give the student a review of the Cat starting engine, plus 
some troubleshooting tips of this engine. 

3. To be sure the student is aware of how the alternator operates. 



LEARNING AIDS suggested: 

VU-CELLS; AM 1-30 (1) Removing starting engine 

AM 1-30 (2) Wiring diagram - 24 volt 
AM 1-30 (3) Testing schematic 

PROBLEMS: Perhaps a round-table discussion on problems incurred 

with Cat equipment would help here. In a session like 
this, there usually are one or more students who have 
had unique problems with the equipment that are 
interesting and lends themselves to class discussion. 



MODELS: Bring an alternator to class. Disassemble it and 

pass the parts around class. Let the students re- 
assemble it. 



TEST: Perhaps an actual test of the alternator could be 

conducted in class. 



QUESTIONS FOR DISCUSSION AND GROUP PARTICIPATION: 

1. What could be wrong when black smoke and lack of power occur with 
Cat equipment? 

2. How can back pressure be checked? What should the reading be? 

3. What is the purpose of the 24** tube in checking the rack limiter diaphragm? 

4. What should you do when there is no governor response and the engine 
runs at one speed and misses? 

5. On engines having vibration dampers, if the damper is cold to the touch 
after running, wlmt is wrong? 
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' 6. Would a broken crankshaft cause unusual vibrations at certain engine 

rpm^s? 

7. What should you do if the starting engine will not turn over? 

8. What is the proper procedure for checking to see if the magneto has 
the correct spark? 

9. Where is the alternator located? 

10. Does an alternator produce AC or DC voltage? How is this voltage 
rectified? 

11. What is the ideal voltage setting of a voltage regulator? 



